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Process Control
E-beam deposition is the workhorse
of the optical coating industry due to
its ability to economically manufac-
ture 1/4 wavelength stacks used in
optical coatings. However, current
control capabilities are insufficient
for new communications require-
ments such as for DWDM which
have ~100 layers. Improvements are
expected to come from new control
structure/algorithms based on insight
into critical process physics. Real
Time Control of CVD is widely used
to manufacture coatings with specific
attributes since it can economically
produce a range of different material
microstructures. Currently, however,
CVD processes are run in a feed for-
ward manner.This research is focused
on developing the first real-time con-
trol system for CVD. Research
includes a) development of in-situ
sensors and state estimators for deter-
mining the growth rate and morphol-
ogy of the coating, b) modelling of
both the equipment and process
physics, and c) design and implemen-
tation of the controller.
Contact: Michael Gevelber, Boston
University. Email gevelber@bu.edu 
Research interest
Novel compound semiconductor het-
erostructures with applications in
optoelectronics, e.g., solar cells, light
sources and photodetectors.
Advanced methods of heteroepitaxy,
e.g., pulsed chemical beam epitaxy
and rapid thermal organometallic
chemical vapour deposition.
Investigations of chemical thermody-
namics and kinetics. In the past,
Professor Bachmann's group has
been engaged in research on novel
electronic materials and structures,
methods of crystal growth and epi-
taxy, including the development of
methods of real time process moni-
toring, and optoelectronic devices.At
present, this effort focuses on epitaxy
of nearly lattice matched compounds
and alloys on silicon, II-IV-V2 com-
pound crystal growth for applica-
tions in non-linear optics and rapid
thermal processing of wide bandgap
III-V compound heterostructures.
This present effort is supported by a
U.S. Department of Defense MURI in
Intelligent Design and Manufacturing
in Electronics and Materials and by
the National Science Foundation.
Contact: Professor Klaus Bachman,
North Carolina State University
Email: klaus_bachmann@ncsu.edu
Quick-n-dirty
searching 
Whether you're a
frustrated inter-
net expert or a
rank amateur
searcher, Google
Hacks 100
industrial
strength tips &
tools by Tara
Calishain & Rael Dornfest, published
by O'Reilly (price $24.95) is a
'must' book. Must have and must
not leave lying around: you'll loose
it. Explore the Google research
engine from a wide variety of facets
including looking at Google's special
services; improving your website or
weblog; integrating Google applica-
tions; and writing information
retrieval programs in Java, Perl, PHP,
Python and.NET using the Google
Web API.You can learn about the
PageRank algorithm and the 'Thou
shalt not' of  cloaking, hidden text,
using doorway pages, linking to
automated queries and bad neigh-
bourhoods! Or you can just have fun
game playing. It's one of those 'Dip-
and-try' and subsequently 'How-did-
that-go-again?' type of reference
manuals. If you're a web site creator
or an industrial researcher, chain it
to the desk or better still, quietly
hide it in a drawer. It has all the
serendipitous qualities that readers
associate with Calishain and her
ResearchBuzz.com newsletter.
New crystal laser 
Researchers at CERLA Laboratoire
France and the department of
Physics, Kuban State University,
Russia have demonstrated laser gen-
eration with Cr3+:(CeGd)Sc3(BO3)4
(Cr3+:CSB) crystal for what is
believed to be the first time.The
spectroscopic properties of this
crystal are similar to other tunable
Cr3+-doped crystals. A dye laser
‘Continuum ND6000 generating 10
ns pulses at 650nm was used for
pumping the CSB crystal in a hemi-
focal resonator. Threshold pump
pulse energy of 2 mJ and a slope
efficiency of 13% was measured. In
free-running operation  an output
pulse energy of 0.2 mJ centred at
877 ± 2 nm was obtained.
Compared with Cr3+:LiSAF laser
performances the possible ways to
obtain the continuous wave laser
generation is discussed. It is possible
to conclude that the Cr:CSB crystals
is  promising laser medium but
needs  further investigations on
growth parameters.Work in now on
the improvement of optical quality
of the matrix, and on optimisation of
the activator concentration for good
quality crystals. Investigations of the
excited state absorption are in
progress.
Controlling dopant 
diffusion 
A semiconductor structure compris-
ing a p-i-n double heterostructure in
which a high solubility layer is pro-
vided reduces the diffusion of p-type
dopants from a cladding layer into
the active region.The high solubility
layer is preferably formed between
the p-type doped cladding layer and
the active region.The substrate is be
n-type indium phosphide (InP), the
SEM image of an ideally
relaxed membrane 
prepared by sacrificial
etching before epitaxial
regrowth
Locking pliers are
a versatile tool. 
So too is this
book.
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first cladding layer is n-type InP, the
active layer indium gallium arsenide
(InGaAs) and the second cladding
layer is p-type InP. Examples of n-
type dopants are sulphur and silicon.
Examples of p-type dopants are zinc
and cadmium. Such a structure is
commonly used in lasers, optical
amplifiers and EAMs.
Applicant:Agilent Technologies.
Inventors: John Massa et al.
US Patent number 20030112841,
Date: June 19, 2003.
Paramorphic growth for
relaxed materials
CEA-DRT, LETI/DTS, CEA/GRE and ST
Microelectronics researchers are
developing paramorphic growth as a
new concept to grow thick, ideally
relaxed, epitaxial layers on mis-
matched substrates.The process is
based on  preparation of a thin seed
membrane with the same lattice
parameter as the thick mismatched
layer to be grown.A thin pseudomor-
phic strained layer is epitaxially
grown on a sacrificial layer, composi-
tion identical to the final thick mis-
matched layer and a thickness less
than the critical thickness.This is
separated from its former substrate
by selective removal of a sacrificial
layer. During etching, the strained
layer is allowed to relax elastically.
The membrane, having recovered its
own cubic lattice parameter is finally
deposited and/or fused to the final
single crystal substrate. As the mis-
match to the substrate is accommo-
dated at the seed layer-substrate
interface, a thick layer can subse-
quently be grown, lattice matched to
the relaxed cubic membrane with-
out any strain-induced structural
defect. The approach was demon-
strated by growing fully relaxed
In0.65 Ga0.35- As thick layers on
300x300µm2 platforms deposited on
an InP substrate, using MBE Optics
Communications 222, (1-6) 1 July
2003.
Nitride based transistors on
SiC substrates 
A high electron mobility transistor
(HEMT) is described that includes a
semi-insulating silicon carbide sub-
strate, an aluminum nitride buffer
layer on the substrate, an insulating
gallium nitride layer on the buffer
layer, an active structure of aluminum
gallium nitride on the gallium nitride
layer, a passivation layer on the alu-
minum gallium nitride active struc-
ture, and respective source, drain and
gate contacts to the aluminum galli-
um nitride active structure.
Applicant: Cree Inc
US Patent number 6,583,454
Date June 24, 2003  
SiC semiconductor devices
made with W/WC/TaC 
contacts 
Ohmic and rectifying contacts to a
TaC layer on an n-type or p-type area
of an SiC substrate are formed by
depositing a WC layer over the TaC
layer, followed by a metallic W layer.
Contacts are stable to at least
1150oC. Electrodes connect to the
contacts either directly or via a pro-
tective bonding layer such as Pt or
PtAu alloy through a dielectric layer.
Applicant: Caldus Semiconductor,
Inc. Inventor: Bruce Odekirk. US
Patent Application: 20020024050
Date: February 28, 2002  
Beryllium dopants impact 
Scientists from Institut für Festkör-
perforschung, Forschungszentrum
Jülich and Materials Science and
Engineering at Berkeley, University of
California have analysed by quantita-
tive high-resolution TEM, the structur-
al degeneration of AlAs/ GaAs:Be het-
erostructures, epitaxially grown under
low temperature conditions and ther-
mally treated. Numerical data on the
local layer stoichiometry in the prox-
imity of the hetero interfaces is
obtained by the analysis of micro-
graphs taken under chemically sensi-
tive imaging conditions. Measured
composition profiles are used to cal-
culate diffusion parameters control-
ling the exchange of aluminium and
gallium atoms. Systematic analyses
demonstrate that beryllium doping of
the GaAs layers decreases the diffu-
sion coefficient for intermixing with
undoped AlAs layers by up to one
order of magnitude and results in an
activation enthalpy enhanced by
approximately 0.4 eV compared to
undoped quantum wells.The results
lead to the conjecture that the 
diffusion process is governed by the
defect related electronic properties
close to the interfaces or the forma-
tion of defect complexes rather than
by the pure concentration of gallium
vacancies. Thin Solid Films 437 (1-2)
p74-82. August 2003. Contact: k.till-
mann@fz-juelich.de
III-V & II-VI Ferromagnetics 
Tomasz Dietl at the Spring Meeting
of the German Physical Society in
March reviewed advances in the
field of carrier-controlled ferromag-
netism in Mn-based diluted magnet-
ic semiconductors and their nanos-
tructures. Experimental results for
III-V materials, where the Mn atoms
introduce both spins and holes, are
compared to II-VI compounds, in
which the Curie temperatures T_C
above 1 K have been observed for
the uniformly and modulation-
doped p-type structures, but not in
the case of n-type films.
Experiments demonstrating the tun-
ability of T_C by light and electric
field are presented.Tailoring of
domain structures and magnetic
anisotropy by strain engineering
and confinement is discussed
emphasising the role of spin-orbit
coupling in the valence band.The
question of designing modulated
magnetic structures in low dimen-
sional semiconductor systems is
addressed. Recent progress in
search for semiconductors with T_C
above room temperature is also pre-
sented. Contact:dietl@ifpan.edu.pl
Simulation Software 
Those interested in simulation soft-
ware for semiconductor and photon-
ic devices should check out the
Joachim Piprek pages at the Opto-
electronics Research Group, Depart-
ment of Electrical and Computer
Engineering, updated 8 May, 2003.
This long descriptive list includes
eight packages which apply for semi-
conductor diodes; 10 for semicon-
ductor lasers; four for photonic
waveguides; two for fibre optic sys-
tems and three multipurpose sys-
tems. In addition to those listed
there are a further 16 links to com-
panies’ who offer their own sofware.
Http://www.engr.ucsb.edu/~piprek/
Contact: Email: piprek@ece.ucsb.edu 
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Seven year US UAV project
A joint U.S. Air Force/U.S.
Navy office will lead a
seven-year, multibillion U.S.
dollar effort to develop so-
called unmanned combat
aerial vehicles. Until now
the development teams
concentrated on unmanned
craft for intelligence gather-
ing purposes, the new
effort aims at creating
unmanned fighter aircraft.
Existing work done by
Boeing Co. and Northrop
Grumman Corporation will
be drawn into the new pro-
gramme. The American
move also aims to break a
pattern begun in the 1990s,
when UAVs  were ordered
without competitive ten-
der.systems.  
Joachim Piprek
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